AMENDMENTS TO THE CLAIMS 

The following listing of claims will replace all prior versions and listings of claims 
in the application. 

Listing Of Claims 
1 . (Currently Amended) A scroll-type machine comprising: 

a first scroll member having an end plate and a first spiral wrap extending 
therefrom; 

a second scroll member having an end plate and a second spiral wrap extending 
therefrom, said first and second scroll members being positioned with said first and 
second spiral wraps interleaved with each other; 

a structure for supporting said first and second scroll members for relative orbital 
movement therebetween whereby said first and second spiral wraps define moving fluid 
pockets therebetween; 

a drive member for driving said first scroll member to effect said relative orbital 
movement between said first and second scroll members; 

said first and second scroll members being movable between a first normal 
operating relationship in which sealing surfaces of said first and second scroll members 
are in sealing relationship to close off respective ones of said moving fluid pockets and 
a second relationship wherein at least one of said sealing surfaces of said first and 
second scroll members are spaced apart to define a leakage path between said moving 
fluid pockets; and 

a force applying structure independent of said drive member and actuatable to 
apply a force to one of said scroll members to move said scroll member between said 
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first relationship in which said scroll machine operates at substantially full capacity and 
said second relationship in which said scroll machine operates at substantially zero 
capacity while said drive member continues to operate whereby the capacity of said 
compressor is modulated; 

wherein said force applying structure is operated to allow movement of said one 
of said first and second scroll members into said first relationship for a first 
predetermined time period and to allow movement of said one scroll member into said 
second relationship for a second predetermined period of time . 

2. (Original) A scroll-type machine as set forth in claim 1 wherein said force 
applying structure is operated in a time pulsed manner to modulate the capacity of said 
compressor. 

3. (Original) A scroll-type machine as set forth in claim 2 wherein said force 
applying structure includes an actuator directly connected to the other of said first and 
second scrolls, said actuator being operative to move said other of said first and second 
scrolls between said first and second operational relationships. 

4. (Original) A scroll-type machine as set forth in claim 3 wherein said actuator is a 
fluid operated piston and cylinder. 

5. (Original) A scroll-type machine as set forth in claim 3 wherein said actuator is a 
solenoid device. 
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6. (Original) A scroll-type machine as set forth in claim 2 wherein said scroll-type 
machine includes a discharge flow path for conducting compressed fluid from said 
compressor and a check valve located within said flow path to prevent reverse flow of 
said compressed fluid. 

7. (Original) A scroll-type machine as set forth in claim 3 wherein said actuator is 
electrically operated. 

8. (Original) A scroll-type machine as set forth in claim 1 further comprising a 
control module operatively connected to said force applying structure and at least one 
sensor, said control module being operative to actuate said force applying structure in 
response to a signal from said sensor. 

9. (Original) A scroll-type machine as set forth in claim 1 wherein said force 
applying structure includes a fluid pressure chamber operative to apply said force to 
said one of said first and second scroll members. 

10. (Original) A scroll-type machine as set forth in claim 9 wherein said fluid 
pressure chamber operates to apply a force to move said one of said first and second 
scroll members. 

11. (Original) A scroll-type machine as set forth in claim 10 wherein said force acts 
in an axial direction. 
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12. (Original) A scroll-type machine as set forth in claim 11 wherein said force 
applying structure includes a passage for supplying a pressurized fluid from said 
compressor to said pressure chamber. 

13. (Original) A scroll-type machine as set forth in claim 12 further including a valve 
for controlling flow through said passage, said valve being operative to vent said 
pressurized fluid from said pressure chamber to thereby enable said first and second 
scrolls to move between said first and second relationship. 

14. (Original) A scroll-type machine as set forth in claim 13 wherein said valve is a 
solenoid operated valve. 

15. (Original) A scroll-type machine as set forth in claim 13 wherein said valve is 
fluid pressure operated. 

16. (Original) A scroll-type machine as set forth in claim 12 wherein said force 
applying means includes a passage for venting said pressurized fluid from said 
chamber. 

17. (Original) A scroll-type machine as set forth in claim 16 wherein said pressurized 
fluid acts on said one of said first and second scrolls. 
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18. (Original) A scroll-type machine as set forth in claim 17 wherein said pressurized 
fluid operates to urge said one of said first and second scrolls into said first operating 
relationship. 

19. (Original) A scroll-type machine as set forth in claim 17 wherein said pressurized 
fluid operates to urge said one of said first and second scrolls into said second 
operating relationship. 

* 

20. (Original) A scroll-type machine as set forth in claim 16 wherein said pressurized 
fluid acts on the other of said first and second scroll members. 

21. (Original) A scroll-type machine as set forth in claim 10 wherein said force acts 
in a radial direction. 

22. (Original) A scroll-type machine as set forth in claim 21 wherein said force 
operates to reduce the radius of relative orbital movement. 

23. (Original) A scroll-type machine as set forth in claim 1 wherein said first scroll 
member rotates about a first axis and said second scroll member rotates about a 
second axis offset from said first axis. 

24. (Original) A scroll-type machine as set forth in claim 1 wherein said second scroll 
member is non-rotatably axially movably supported on said fixed support structure. 
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25. (Original) A scroll-type machine as set forth in claim 1 wherein said force 
applying structure includes an actuator directly connected to the other of said first and 
second scrolls, said actuator being operative to move said other of said first and second 
scroll members between said first and second operational relationships. 

26. (Original) A scroll-type machine as set forth in claim 1 wherein said force 
applying structure utilizes fluid from said moving fluid pockets to apply said force. 

27. (Original) A scroll-type machine comprising: 

a first scroll member having an end plate and a first spiral wrap extending 
therefrom; 

a second scroll member having an end plate and a second spiral wrap extending 
therefrom, said first and second scroll members being positioned with said first and 
second spiral wraps interleaved with each other; 

a support structure for supporting said first and second scroll members for 
relative orbital movement therebetween whereby said first and second spiral wraps 
define moving fluid pockets therebetween; 

a drive shaft rotatably drivingly coupled to said first scroll member to effect said 
relative orbital movement between said first and second scroll members; 

a drive motor connected to said drive shaft; 

control means associated with said motor; 

said first and second scroll members being movable between a first normal 
operating relationship in which sealing surfaces of said first and second scroll members 
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are in sealing relationship to close off respective ones of said moving fluid pockets and 
a second relationship wherein at least one of said sealing surfaces of said first and 
second scroll members are spaced apart to define a leakage path between said moving 
fluid pockets; and 

a force applying structure independent of said drive shaft and actuatable to apply 
a force to one of said scroll members to move said scroll members between said first 
relationship in which said scroll machine operates at substantially full capacity and said 
second relationship in which said scroll machine operates at substantially zero capacity 
while said drive shaft continues to rotate whereby the capacity of said compressor is 
modulated; 

said control means being operative to control an operating parameter of said 
motor when said first and second scroll members are in said second relationship to 
thereby improve the operating efficiency of said motor. 

28. (Original) A scroll-type machine as set forth in claim 27 wherein said operating 
parameter is the voltage applied to said motor. 

29. (Original) A scroll-type machine as set forth in claim 27 wherein said operating 
parameter is the running capacitance of said motor. 

30. (Currently Amended) A scroll-type machine comprising: 

a first scroll member having a first end plate and a first spiral wrap provided 
thereon; 
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a second scroll member having a second end plate and a second spiral wrap 
provided thereon, said first and second scroll members being positioned for relative 
orbital movement with said first and second spiral wraps interleaved with each other to 
define moving fluid pockets; 

a drive shaft drivingly connected to said first scroll member; 

a power source operative to rotatably drive said drive shaft to thereby effect 
relative orbital movement between said first and second scroll members; and 

force applying structure independent of said drive shaft for effecting axial 
movement of one of said first and second scroll members between a first relationship in 
which said first and second scroll members are in a sealing relationship to thereby 
define moving fluid pockets whereby said scroll-type machine operates at substantially 
full capacity and a second relationship in which said first and second scroll members 
are axially separated sufficiently to place said fluid pockets in communication with each 
other whereby said scroll-type machine operates at substantially zero capacity so that 
the capacity of said compressor is modulated; 

wherein said force applying structure is operated to allow movement of said one 
of said first and second scroll members into said first relationship for a first 
predetermined time period and to allow movement of said one scroll member into said 
second relationship for a second predetermined period of time . 

31. (Original) A scroll-type machine as set forth in claim 30 wherein said drive shaft 
continues to drive said first scroll member during axial movement of said one scroll 
member. 
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32. (Original) A scroll-type machine as set forth in claim 30 wherein said force 
applying structure includes a fluid pressure chamber and a first passage for placing said 
chamber in communication with a source of pressurized fluid, said pressurized fluid 
operating to exert a force on said one of said first and second scroll members to urge 
said one scroll member into one of said first and second relationships. 

33. (Original) A scroll-type machine as set forth in claim 32 wherein said force 
applying structure includes a second fluid passage for venting pressurized fluid from 
said chamber. 

34. (Original) A scroll-type machine as set forth in claim 33 wherein said force 
applying structure includes a valve for controlling flow of pressurized fluid from said 
chamber. 

35. (Original) A scroll-type machine as set forth in claim 34 wherein said force from 
said pressurized fluid acts to urge said one scroll into said second relationship. 

36. (Original) A scroll-type machine as set forth in claim 35 wherein said pressurized 
fluid is at substantially discharge pressure. 

37. (Original) A scroll-type machine as set forth in claim 36 wherein said force from 
said pressurized fluid acts on said second scroll member. 
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38. (Original) A scroll-type machine as set forth in claim 37 wherein said first 
passage extends between said chamber and said valve, said second passage extends 
between said valve and an area at substantially suction pressure and a third fluid 
passage extends between said valve and a supply of pressurized fluid at substantially 
discharge pressure, said valve being operative to selectively place said first passage in 
fluid communication with said second passage and said third passage. 

39. (Original) A scroll-type machine as set forth in claim 38 wherein said chamber is 
defined in part by said second scroll member and in part by a second member. 

40. (Original) A scroll-type machine as set forth in claim 39 wherein said second 
member defines in part a second chamber, said machine including a fourth passage 
operative to supply a pressurized fluid to said second chamber to thereby urge said 
second scroll member axially into said first relationship. 

41. (Original) A scroll-type machine as set forth in claim 40 wherein said second 
member is rotatably driven by said drive shaft. 

42. (Original) A scroll-type machine as set forth in claim 40 wherein said second 
member is stationary. 

43. (Original) A scroll-type machine as set forth in claim 39 wherein said second 
member includes a stop surface to limit axial movement of said second scroll member. 
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44. (Original) A scroll-type machine as set forth in claim 33 wherein said force 
applying structure further includes a valve operative to control fluid flow through said 
first and second passages. 

45. (Original) A scroll-type machine as set forth in claim 44 wherein said chamber is 
defined in part by said second scroll member and a second member. 

46. (Original) A scroll-type machine as set forth in claim 45 wherein said first and 
second passages are provided in said second member. 

47. (Original) A scroll-type machine as set forth in claim 46 wherein said valve is 
movably disposed in said second member and includes an actuator for moving said 
valve to a position in which said chamber is placed in fluid communication with a low 
pressure area of said machine via said second passage and a second position in which 
said chamber is placed in fluid communication with a source of high pressure fluid. 

48. (Original) A scroll-type machine as set forth in claim 47 wherein said actuator is 
electrically operated. 

49. (Original) A scroll-type machine as set forth in claim 48 wherein said actuator is 
a solenoid device. 
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50. (Original) A scroll-type machine as set forth in claim 47 wherein said actuator is 
operated by pressurized fluid. 

51. (Original) A scroll-type machine as set forth in claim 32 wherein said first 
passage is provided in the end plate of said one of said scrolls. 

52. (Original) A scroll-type machine as set forth in claim 51 wherein said first 
passage places said chamber in fluid communication with a pressurized fluid to thereby 
urge said one scroll member into said first relationship. 

53. (Original) A scroll-type machine as set forth in claim 51 further comprising a 
second passage extending between said chamber and a low pressure area of said 
machine, and a valve disposed along said second passage to control fluid flow 
therethrough. 

54. (Original) A scroll-type machine as set forth in claim 53 wherein said one scroll 
member is said first scroll member and said chamber is defined by said first end plate 
and a main bearing housing. 

55. (Original) A scroll-type machine as set forth in claim 54 further comprising an 
annular seal between said main bearing housing and said first end plate. 
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56. (Original) A scroll-type machine as set forth in claim 55 further comprising 
springs extending between said main bearing housing and said first end plate to aid in 
urging said first scroll member into said first relationship. 

57. (Original) A scroll-type machine as set forth in claim 30 wherein said force 
applying structure is directly connected to said one of said scroll members. 

58. (Original) A scroll-type machine as set forth in claim 57 wherein said force 
applying structure includes an actuator operative to axially reciprocate a shaft, one end 
of said shaft being secured to said one scroll member. 

59. (Original) A scroll-type machine as set forth in claim 58 wherein said actuator is 
electrically operated. 

60. (Original) A scroll-type machine as set forth in claim 58 wherein said actuator is 
operated by fluid pressure. 

61. (Cancelled) 

62. (Currently Amended) A scroll-type machine as set forth in claim [[61]] 30 further 
comprising sensors for sensing operating conditions and providing a signal indicative 
thereof to a control module, said control module being operative to vary the capacity of 



U.S. Serial No. 10/678,052 



Page 14 of 41 



said scroll machine by controlling the duration of said first and second time periods in 
accordance with said sensed conditions. 

63. (Currently Amended) A scroll-type machine as set forth in claim [[61]] 30 
wherein said first predetermined time period is fixed and said second predetermined 
time period is varied. 

64. (Currently Amended) A scroll-type machine as set forth in claim [[61]] 30 
wherein said first predetermined time period is varied and said second predetermined 
time period is fixed. 

65. (Currently Amended) A scroll-type machine as set forth in claim [[61]] 30 
wherein the sum of said first and second time periods is a constant. 

66. (Original) A scroll-type machine as set forth in claim 30 wherein said force 
applying structure utilizes fluid from said moving fluid pockets to apply said force. 

67. (Original) A scroll-type machine comprising: 

a first scroll member having a first end plate and a first spiral wrap provided 
thereon; 

a second scroll member having a second end plate and a second spiral wrap 
provided thereon, said first and second scroll members being positioned for relative 
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orbital movement with said first and second spiral wraps interleaved with each other to 
define moving fluid pockets; 

a drive shaft drivingly connected to said first scroll member; 

a driving motor operative to rotatably drive said drive shaft to thereby effect 
relative orbital movement between said first and second scroll members; 

a motor controller operatively connected to said motor; 

force applying structure for effecting axial movement of one of said first and 
second scroll members between a first relationship in which said first and second scroll 
members are in a sealing relationship to thereby define moving fluid pockets whereby 
said scroll machine operates at substantially full capacity and a second relationship in 
which said first and second scroti members are axially separated sufficiently to place 
said fluid pockets in communication with each other whereby said scroll machine 
operates at substantially zero capacity so that the capacity of said compressor is 
modulated, said force applying structure being operated to allow movement of said one 
of said first and second scroll members into said first relationship for a first 
predetermined time period and to allow movement of said one scroll member into said 
second relationship for a second predetermined period of time; and 

sensors for sensing operating conditions and providing a signal indicative thereof 
to a control module, said control module being operative to vary the capacity of said 
scroll machine by controlling the duration of said first and second predetermined time 
periods in accordance with said sensed conditions; 

said motor controller being operative to vary at least one operating parameter of 
said motor in response to a signal from said control module that said first and second 
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scroll members are in said second relationship to thereby improve the operating 
efficiency of said motor during said second predetermined time periods. 

68. (Original) A scroll-type compressor comprising: 

a hermetic shell having a partition separating the interior thereof into a discharge 
chamber and a suction chamber; 

a suction line opening into said suction chamber; 

a discharge line opening out of said discharge chamber; 

a bearing housing supported within said shell; 

a first scroll member disposed within said suction chamber and having a first end 
plate and a first spiral wrap provided on said end plate, said first scroll member being 
supported on said bearing housing; 

a second scroll member disposed within said suction chamber and having a 
second end plate and a second spiral wrap provided thereon, said first and second 
wraps being interleaved so as to define moving fluid pockets therebetween which 
decrease in size as they move from a radially outer position to a radially inner position, 
said second scroll member being axially movably secured to said bearing housing, said 
second scroll member including a central discharge port and an annular cavity 
surrounding said discharge port; 

a drive shaft drivingly coupled to said first scroll member; 

a flanged member secured to said partition and including a portion extending into 
said cavity and separating said cavity into a biasing chamber and a separating 
chamber; 
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a first passage in said second end plate for placing said biasing chamber in 
communication with a fluid pocket at a pressure between suction and discharge to 
thereby axially bias said second scroll member into sealing relationship with said first 
scroll member; 

a second passage for selectively placing said separating chamber in 
communication with fluid at discharge pressure to thereby axially move said second 
scroll member away from said first scroll member to unload said compressor; and 

a valve for controlling fluid flow through said second passage. 

69. (Original) A scroll-type compressor as set forth in claim 68 wherein said valve is 
actuated in a time pulsed manner to cyclically load and unload said compressor 
whereby the capacity of said compressor may be modulated between substantially zero 
and one hundred percent. 

70. (Original) A scroll-type compressor as set forth in claim 69 further including a 
third fluid passage extending from said valve and to an area of at substantially suction 
pressure, said valve being operable to a position to place said separating chamber in 
fluid communication with said area at suction pressure to vent said separating chamber. 

71. (Original) A scroll-type compressor as set forth in claim 70 wherein said valve is 
positioned within said flanged member. 
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72. (Original) A scroll-type compressor as set forth in claim 69 wherein said drive 
shaft extends outwardly of said shell. 

73. (Original) A scroll-type compressor comprising: 
an outer shell; 

a bearing housing supported within said outer shell; 

a first scroll member movably supported on said bearing housing and having a 
first end plate and a first spiral wrap positioned thereon; 

a second scroll member secured to said bearing housing and having a second 
end plate and a second spiral wrap provided thereon, said first and second scroll 
members being positioned in interleaved relationship; 

a drive shaft rotatably supported by said bearing housing and operative to drive 
said first scroll member in orbital movement whereby said first and second scroll 
members define moving fluid pockets which decrease in size as they move radially 
inwardly; 

a suction line for supplying fluid at suction pressure to said compressor; 
a discharge line for discharging compressed fluid at discharge pressure from said 
compressor; 

a biasing chamber defined between said first end plate and said bearing housing; 

a first passage in said first end plate for supplying a pressurized fluid to said 
biasing chamber to thereby bias said first scroll member into sealing relationship with 
said second scroll member; 
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a second passage communicating between said biasing chamber and an area at 
suction pressure to vent pressurized fluid from said biasing chamber whereby fluid 
pressure within said moving fluid pockets will move said first scroll member axially away 
from said second scroll member thereby unloading said compressor; 

a valve in said second passage to control fluid flow therethrough to thereby 
selectively control unloading of said compressor and modulate the capacity thereof. 

74. (Original) A scroll-type compressor as set forth in claim 73 wherein the interior of 
said shell is at discharge pressure. 

75. (Currently Amended) A scroll-type compressor as set forth in claim [[74]] 73 
further comprising an annular seal extending between said bearing housing and said 
first end plate to seal said biasing chamber from the interior of said shell. 

76. (Original) A scroll-type compressor as set forth in claim 75 further comprising a 
second annular seal extending between said bearing housing and said first end plate, 
said biasing chamber being defined between said annular and second annular seals. 

77. (Original) A scroll-type compressor comprising: 
an outer shell; 

a bearing housing supported within said outer shell; 

a first scroll member movably supported on said bearing housing and having a 
first end plate and a first spiral wrap positioned thereon; 
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a second scroll member secured to said bearing housing and having a second 
end plate and a second spiral wrap provided thereon, said first and second scroll 
members being positioned in interleaved relationship; 

a drive shaft rotatably supported by said bearing housing and operative to drive 
said first scroll member in orbital movement whereby said first and second scroll 
members define moving fluid pockets which decrease in size as they move radially 
inwardly; 

a suction line for supplying fluid at suction pressure to said compressor; 
a discharge line for discharging compressed fluid at discharge pressure from said 
compressor; 

a biasing chamber defined between said first end plate and said bearing housing; 

a first passage in said first end plate for supplying a pressurized fluid to said 
biasing chamber to thereby bias said first scroll member into sealing relationship with 
said second scroll member; 

said second scroll member including an annular cavity; 

a piston movably disposed within said cavity and operative to move said first 
scroll member axially away from said second scroll member; 

a second passage for supplying pressurized fluid to said annular cavity to move 
said piston; 

valve means for selectively controlling fluid flow through said second passage to 
thereby selectively unload said compressor. 
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78. (Original) A scroll-type compressor as set forth in claim 77 further including a 
third fluid passage connected between said valve and an area of said compressor at 
suction pressure, said valve being operable to vent said annular cavity to thereby 
enable said biasing chamber to move said first scroll member into sealing engagement 
with said second scroll member. 

79. (Original) A scroll-type machine comprising: 

a first scroll member having an end plate and a first spiral wrap upstanding 
therefrom; 

a second scroll member having an end plate and a second spiral wrap 
upstanding therefrom, said first and second scroll members being positioned with said 
first and second spiral wraps interleaved with each other; 

a motor drivingly connected to said first scroll member; 

a structure for supporting said first and second scroll members for relative orbital 
movement therebetween whereby said first and second spiral wraps define moving fluid 
pockets; 

a capacity modulation device for reducing the capacity of said compressor from a 
predetermined maximum and to provide a signal indicative of said capacity reduction; 
and 

a motor controller operative to vary an operating parameter of said motor in 
response to said signal from said capacity modulation device to thereby improve the 
efficiency of said motor while said capacity of said compressor is reduced. 
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80. (Original) A scroll-type machine as set forth in claim 79 wherein said capacity 
modulation device is operated in a time pulsed manner to vary the capacity of said 
compressor. 

81. (Original) A scroll-type machine as set forth in claim 80 wherein said capacity 
modulation device includes 

a force applying structure actuable to apply a force to one of said first and 
second scroll members to effect relative movement between a first relationship in which 
sealing surfaces of said first and second scroll members are in sealing relationship to 
close off respective ones of said moving fluid pockets and a second relationship in 
which at least one of said sealing surfaces of said first and second scroll members are 
spaced apart to define a leakage path between said moving fluid pockets. 

82. (Original) A scroll-type machine as set forth in claim 79 wherein said motor 
controller operates to vary the voltage applied to said motor. 

83. (Original) A scroll-type machine as set forth in claim 79 wherein said motor 
controller operates to vary the load applied to said motor controller. 

84. (Original) A scroll-type machine comprising: 

a first scroll member having an end plate and a first spiral wrap extending 
therefrom; 

a second scroll member having an end plate and a second spiral wrap extending 
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therefrom, said first and second scroll members being positioned with said first and 
second spiral wraps interleaved with each other; 

a structure for supporting said first and second scroll members for relative orbital 
movement therebetween whereby said first and second spiral wraps define moving fluid 
pockets therebetween which decrease in size as they move to a radially inner position 
to compress a fluid therein; 

a drive shaft rotatably drivingly coupled to said first scroll member to effect said 
relative orbital movement between said first and second scroll members; 

said first and second scroll members being movable between a first normal 
operating relationship in which sealing surfaces of said first and second scroll members 
are in sealing relationship to close off respective ones of said moving fluid pockets and 
a second relationship wherein at least one of said sealing surfaces of said first and 
second scroll members are spaced apart to define a leakage path between said moving 
fluid pockets; and 

a force applying structure using said compressed fluid from said fluid pockets to 
apply a force to one of said scroll members to move said scroll members between said 
first relationship in which said scroll machine operates at substantially full capacity and 
said second relationship in which said scroll machine operates at substantially zero 
capacity while said drive shaft continues to rotate whereby the capacity of said 
compressor is modulated. 
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85. (Original) A scroll-type machine as set forth in claim 84 wherein said force 
applying structure is operated in a time pulsed manner to modulate the capacity of said 
compressor. 

86. (Original) A scroll-type machine as set forth in claim 85 wherein said scroll-type 
machine includes a discharge flow path for conducting compressed fluid from said 
compressor and a check valve located within said flow path to prevent reverse flow of 
said compressed fluid. 

87. (Original) A scroll-type machine as set forth in claim 85 wherein said scroll 
machine includes a driving motor and a motor controller operatively connected to said 
motor, said motor controller being operative to vary at least one operating parameter of 
said motor in response to a signal from said control module that said first and second 
scroll members are in said second relationship to thereby improve the operating 
efficiency of said motor during said second predetermined time periods. 

88. (Original) A scroll-type machine as set forth in claim 84 wherein said first scroll 
member rotates about a first axis and said second scroll member rotates about a 
second axis radially offset from said first axis. 

89. (Currently Amended) A scroll-type machine comprising: 

a first scroll member having an end plate and a first spiral wrap extending 
therefrom; 
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a second scroll member having an end plate and a second spiral wrap extending 
therefrom, said first and second scroll members being positioned with said first and 
second spiral wraps interleaved with each other; 

a support structure for supporting said first and second scroll members for 
rotational movement about radially offset axis; 

a drive member for rotatably driving said first scroll member to effect relative 
orbital movement between said first and second scroll members whereby said first and 
second spiral wraps define moving fluid pockets therebetween; 

said first and second scroll members being movable between a first normal 
operating relationship in which sealing surfaces of said first and second scroll members 
are in sealing relationship to close off respective ones of said moving fluid pockets and 
a second relationship wherein at least one of said sealing surfaces of said first and 
second scroll members are spaced apart to define a leakage path between said moving 
fluid pockets; and 

a force applying structure independent of said drive member and actuatable to 
apply a force to one of said scroll members to move said scroll members between said 
first relationship in which said scroll machine operates at substantially full capacity and 
said second relationship in which said scroll machine operates at substantially zero 
capacity while said drive shaft continues to rotate whereby the capacity of said 
compressor is modulated; 

wherein said force applying structure is operated to allow movement of said one 
of said first and second scroll members into said first relationship for a first 
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predetermined time period and to allow movement of said one scroll member into said 
second relationship for a second predetermined period of time . 

90. (Original) A scroll-type machine comprising: 

a first scroll member having an end plate and a first spiral wrap extending 
therefrom; 

a second scroll member having an end plate and a second spiral wrap extending 
therefrom, said first and second scroll members being positioned with said first and 
second spiral wraps interleaved with each other; 

a fixed support structure for supporting said first and second scroll members for 
relative orbital movement therebetween whereby said first and second spiral wraps 
define moving fluid pockets therebetween which decrease in size as they move from a 
radially outer position to a radially inner position to compress a fluid in said pockets; 

a drive shaft rotatably drivingly coupled to said first scroll member to effect said 
relative orbital movement between said first and second scroll members; 

said first and second scroll members being movable between a first normal 
operating relationship in which sealing surfaces of said first and second scroll members 
are in sealing relationship to close off respective ones of said moving fluid pockets and 
a second relationship wherein at least one of said sealing surfaces of said first and 
second scroll members are spaced apart to define a leakage path between said moving 
fluid pockets; 

a force applying structure utilizing said compressed fluid from said moving fluid 
pockets to apply a force to one of said scroll members to move said scroll members 
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between said first relationship in which said scroll machine operates at substantially full 
capacity and said second relationship in which said scroll machine operates at 
substantially zero capacity while said drive shaft continues to rotate whereby the 
capacity of said compressor is modulated, and 

said force applying structure including a biasing chamber, a fluid passage for 
providing said compressed fluid to said biasing chamber, a valve for selectively 
controlling fluid flow through said passage and a vent passage for venting pressurized 
fluid from said biasing chamber. 

91. (Currently Amended) A scroll-type machine as set forth in claim [[84]] 90 
wherein said vent passage is in open communication to a low pressure area of said 
scroll-type machine. 

92. (Currently Amended) A scroll-type machine as set forth in claim [[84]] 90 
wherein said valve operates in a time pulsed manner to cyclically pressurize said 
biasing chamber. 

93. (Currently Amended) A scroll-type machine as set forth in claim [[86]] 92 
wherein said biasing chamber operates to bias said one scroll toward said second 
position. 

94. (Currently Amended) A scroll-type machine as set forth in claim [[87]] 93 further 
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comprising a second biasing chamber and a second fluid passage for providing fluid 
from said moving fluid pockets to said second biasing chamber. 

95. (Currently Amended) A scroll-type machine as set forth in claim [[88]] 94 
wherein said second biasing chamber operates to bias said one scroll member toward 
said first position. 

96. (Currently Amended) A scroll-type machine comprising: 

a first scroll member having an end plate and a first spiral wrap extending 
therefrom; 

a second scroll member having an end plate and a second spiral wrap extending 
therefrom, said first and second scroll members being positioned with said first and 
second spiral wraps interleaved with each other; 

a drive member for driving said first scroll member to effect said relative orbital 
movement between said first and second scroll members; and 

a force applying structure independent of said drive member and actuatable to 
apply a force to one of said scroll members to move said scroll members between a first 
relationship in which said scroll machine operates at substantially full capacity and a 
second relationship in which said scroll machine operates at substantially zero capacity 
while said drive shaft continues to rotate whereby the capacity of said compressor is 
modulated; 

wherein said force applying structure is operated to allow movement of said one 
of said first and second scroll members into said first relationship for a first 
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predetermined time period and to allow movement of said one scroll member into said 



second relationship for a second predetermined period of time 



97. (Currently Amended) A scroll-type machine comprising: 

a first scroll member having an end plate and a first spiral wrap extending 
therefrom; 

a second scroll member having an end plate and a second spiral wrap extending 
therefrom, said first and second scroll members being positioned with said first and 
second spiral wraps interleaved with each other; 

a drive member for driving said first scroll member to effect said relative orbital 
movement between said first and second scroll members; and 

a force applying structure independent of said drive member and actuatable to 
apply a force to one of said scroll members in a time pulsed manner to move said scroll 
members between a first relationship in which said scroll machine operates at a first 
capacity and a second relationship in which said scroll machine operates at reduced 
capacity while said drive member continues to rotate whereby the capacity of said 
compressor is modulated; 

wherein said force applying structure is operated to allow movement of said one 
of said first and second scroll members into said first relationship for a first 
predetermined time period and to allow movement of said one scroll member into said 
second relationship for a second predetermined period of time . 

98. (Original) A scroll-type machine as set forth in claim 97 further comprising: 
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a drive motor for driving said drive member; 

a control associated with said drive motor, said control being operative to control 
an operating parameter of said motor when said first and second scroll members are in 
said second relationship to thereby improve the operating efficiency of said motor. 

99. (Cancelled) 

100. (Currently Amended) A scroll-type machine as set forth in claim [[99]] 97 further 
comprising sensors for sensing operating conditions and providing a signal indicative 
thereof to a control module, said control module being operative to vary the capacity of 
said scroll machine by controlling the duration of said first and second time periods in 
accordance with said sensed conditions. 

101. (Original) A scroll-type machine comprising: 

a first scroll member having an end plate and a first spiral wrap extending 
therefrom; 

a second scroll member having an end plate and a second spiral wrap extending 
therefrom, said first and second scroll members being positioned with said first and 
second spiral wraps interleaved with each other; 

a structure for supporting said first and second scroll members for relative orbital 
movement therebetween whereby said first and second spiral wraps define moving fluid 
pockets therebetween; 
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a drive member for driving said first scroll member to effect said relative orbital 
movement between said first and second scroll members; 

said first and second scroll members being movable between a first normal 
operating relationship in which sealing surfaces of said first and second scroll members 
are in sealing relationship to close off respective ones of said moving fluid pockets and 
a second relationship wherein at least one of said sealing surfaces of said first and 
second scroll members are spaced apart to define a leakage path between said moving 
fluid pockets; 

a force applying structure actuatable in a time pulsed manner to apply a force to 
one of said scroll members to move said scroll member between said first relationship in 
which said scroll machine operates at substantially full capacity and said second 
relationship in which said scroll machine operates at substantially zero capacity while 
said drive member continues to operate; and 

control means to control the ratio of the time said one scroll member is in said 
first relationship to the time said one scroll member is in said second relationship 
whereby the capacity of said compressor is modulated. 

102. (Original) A scroll-type machine as set forth in claim 101 wherein said control 
means controls the time said one scroll member is in said first relationship and the time 
said scroll member is in said second relationship in response to operating conditions in 
a manner to maximize the efficiency of said compressor in addition to modulating the 
capacity of said compressor. 
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103. (Previously Presented) A scroll-type machine comprising: 

a first scroll member having an end plate and a first spiral wrap extending 
therefrom; 

a second scroll member having an end plate and a second spiral wrap extending 
therefrom, said first and second scroll members being positioned with said first and 
second spiral wraps interleaved with each other; 

a structure for supporting said first and second scroll members for relative orbital 
movement therebetween whereby said first and second spiral wraps define moving fluid 
pockets therebetween; 

a drive member for driving said first scroll member to effect said relative orbital 
movement between said first and second scroll members; 

said first and second scroll members being movable between a first normal 
operating relationship in which sealing surfaces of said first and second scroll members 
are in sealing relationship to close off respective ones of said moving fluid pockets and 
a second relationship wherein at least one of said sealing surfaces of said first and 
second scroll members are spaced apart to define a leakage path between said moving 
fluid pockets; 

a force applying structure independent of said drive member, including a biasing 
chamber and actuatable to apply a force to one of said scroll members to move said 
scroll member between said first relationship in which said scroll machine operates at 
substantially full capacity and said second relationship in which said scroll machine 
operates at substantially zero capacity while said drive member continues to operate 
whereby the capacity of said compressor is modulated; and 
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a vent passage for venting pressurized fluid from said biasing chamber. 

104. (Previously Presented) A scroll-type machine as set forth in claim 103 further 
comprising a valve for selectively controlling fluid flow from said biasing chamber. 

105. (Previously Presented) A scroll-type machine as set forth in claim 103 further 
comprising a valve disposed in said vent passage for selectively controlling fluid flow 
from said biasing chamber. 

106. (Previously Presented) A scroll-type machine as set forth in claim 90 wherein 
said valve is disposed in said vent passage. 

107. (Previously Presented) A scroll-type machine comprising: 

a first scroll member having an end plate and a first spiral wrap extending 
therefrom; 

a second scroll member having an end plate and a second spiral wrap extending 
therefrom, said first and second scroll members being positioned with said first and 
second spiral wraps interleaved with each other; 

a drive member for driving said first scroll member to effect said relative orbital 
movement between said first and second scroll members; 

a force applying structure independent of said drive member and actuatable to 
apply a force to one of said scroll members to move said scroll members between a first 
relationship in which said scroll machine operates at substantially full capacity and a 
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second relationship in which said scroll machine operates at substantially zero capacity 
while said drive shaft continues to rotate whereby the capacity of said compressor is 
modulated; and 

a spring engaging said second scroll member and operable to move said second 
scroll member away from said first scroll member. 

108. (Previously Presented) A scroll-type machine as set forth in claim 107 wherein 
said spring is operable to unload said compressor by biasing said scroll members to 
said second position. 

109. (Previously Presented) A scroll-type machine as set forth in claim 107 further 
comprising a bearing housing supporting said first scroll member and said second scroll 
member said spring mounted between said bearing housing and said second scroll 
member. 

110. (New) A scroll-type machine as set forth in claim 1 further comprising sensors 
for sensing operating conditions and providing a signal indicative thereof to a control 
module, said control module being operative to vary the capacity of said scroll machine 
by controlling the duration of said first and second time periods in accordance with said 
sensed conditions. 



111. (New) A scroll-type machine as set forth in claim 1 wherein said first 



predetermined time period is fixed and said second predetermined time period is varied 
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112. (New) A scroll-type machine as set forth in claim 1 wherein said first 
predetermined time period is varied and said second predetermined time period is fixed. 

113. (New) A scroll-type machine as set forth in claim 1 wherein the sum of said first 
and second time periods is a constant. 

114. (New) A scroll-type machine as set forth in claim 89 further comprising sensors 
for sensing operating conditions and providing a signal indicative thereof to a control 
module, said control module being operative to vary the capacity of said scroll machine 
by controlling the duration of said first and second time periods in accordance with said 
sensed conditions. 

115. (New) A scroll-type machine as set forth in claim 89 wherein said first 
predetermined time period is fixed and said second predetermined time period is varied. 

116. (New) A scroll-type machine as set forth in claim 89 wherein said first 
predetermined time period is varied and said second predetermined time period is fixed. 

1 17. (New) A scroll-type machine as set forth in claim 89 wherein the sum of said first 
and second time periods is a constant. 

118. (New) A scroll-type machine as set forth in claim 96 further comprising sensors 
for sensing operating conditions and providing a signal indicative thereof to a control 
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module, said control module being operative to vary the capacity of said scroll machine 
by controlling the duration of said first and second time periods in accordance with said 
sensed conditions. 

119. (New) A scroll-type machine as set forth in claim 96 wherein said first 
predetermined time period is fixed and said second predetermined time period is varied. 

120. (New) A scroll-type machine as set forth in claim 96 wherein said first 
predetermined time period is varied and said second predetermined time period is fixed. 

121. (New) A scroll-type machine as set forth in claim 96 wherein the sum of said first 
and second time periods is a constant. 

122. (New) A scroll-type machine as set forth in claim 97 wherein said first 
predetermined time period is fixed and said second predetermined time period is varied. 

123. (New) A scroll-type machine as set forth in claim 97 wherein said first 
predetermined time period is varied and said second predetermined time period is fixed. 

124. (New) A scroll-type machine as set forth in claim 97 wherein the sum of said first 
and second time periods is a constant. 
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